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I. GENERAL

A, Weather Conditions

The datz in the following table were provided by the 0ld Dominion
Water Corporation in Hopewell, Virginia., The recordings were made at
the city water plant about three miles down the river from the refuge.
There is no official weather station on the refuge.

Precipitation (In inches) Temperature

1967 Normal  Snow Max., Min,.
Januery 1.89 3.07 5450 76 5
Februery 2,97 2.76 6.00 72 11
March 2.45 3.16 81 al)
April 1.43 3.34 90 36
Mey 3.80 3.97 90 Lo
June 1.56 4,23 ol 41
July 4,92 3.23 95 53
August 5¢58 510 by 58
September 3.23 3.73 86 L3
October 1.42 2.88 39 32
November 2,38 2,80 76 20
December 6.43 3.50 6.05 72 16
Totals 38.06 41.77 17055

The weather for the year started out terrible. We had some snow
or cold rain once or twice every week for the first few weeks of the
year., Then in mid February we had an ice storm that did a lot of
damege to trees and utility wires. However, the refuge did not suffer
a great deal even though the power was off for 44 hours. Then we had
a minor flood that filled up the ferry slip with mud and broke the
phone cable under the river. A record low temperature of 3°° on Janu~
ary 20th and a record high of 79 on January 23rd.

March was & month of variety. On March 1lth it was 7% . On
March 12th it was 44 , On larch l4th it was 8° . On the 16th winds
blew 81 mph and on the 17th it snowed; and on the 18th it was down to
18° ., During the first part of the month we had some exceptionally
warm weather that caused a lot of the waterfowl to leave.

Prior to May we had above averzge precipitation that greatly im-
proved ground water conditions in the general area. In early lMay it
started to get dry ageain, and the temperztures were below normal, It
weas late in June, after we thought everything was going to dry up, be-
fore we got any appreciable precipitation. Then another long dry spell
in July and August that hurt our corn production. Everybody else in
the general area got near too much rain and some crops were drowned.
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The fall season was about normal or a little below normal in
temperatures. The first frost was on October 20th. There was some
record cold days in November but temperatures never went below 21° .,
Temperatures were in the 70's on December 22nd and snow fell on
December 23rd.

B, Habitat Conditions

l. Wwater

All of the waters of the refuge are tidal watera of the James
River. There are about three to four feet between high and low tides.
The tides are lunar and wind has about the sazme effect on them here
as it does on the coast. It takes about eight hours for the tides to
get from the ocean. An abnormally high tide causes flooding in refuge
marshes and swamps thus providing the necessary water for the vegeta~
tion., Salinity thus far has been negligible in this area but there
has been some concern about it during the periods of long drought we
have had during the spring and summer of the laast few years. The
river is so poluted and muddy there is not & chance of any submerged
aquactics growing. 1In fact raw sewage can be seen in abundance
whenever we receive several inches of rain, Some sewage treetment
plants up the river overflow. There is also a large amount of indus-
trial waste dumped into the river in Hopewell and Richmond.

As in previous years there has been several occasions during
this year that large numbers of dead fish were seen on the river,
Most of these fish appear to ve in the herring family, end probably
died from the polution when they came up the river from cleaner water
to spawn.

Even though salinity of the water in the area has been neglig=
able there is a possibility that it might increase beyond the point
of endurance of the vegetation if the proposed channel widening and
deepening takes place; so the following chert is kept for the record.
The readings were recorded by the 0ld Dominion Water Company in
Hopewell, about three miles down the river from the refuge.

The plants in the aree use large quantities of water from the
river. They cannot use eny water that has over 50 perts per million
salinity. The Appomettox River empties into the James at Hopewell,
between the point of salinity readings and the refuge. The Appomattox
is salt free.




«3e

The highest monthly salinity readings in perts NACL per million
parts of water,

Month 1264 1265 1266 1262
January 6 8 36 12
February 3 8 39 10
March 9 10 12 14
April 1 14 13 14
May 12 16 12 16
June 13 20 14 18
July 18 24 26 20
August 18 28 L2 24
September 18 32 58 4
October 13 L2 12 22
November 12 Lo 8 20
December 12 L2 9 12

2. Food and Cover

This has been a good year for natural food production. The re-
fuge swemps and marshes receive ample water from the river and con-
sistently produce good crops of wild rice, millet, smartweed and a
variety of good food plants in lesser abundance, There has been some
concern about a bidens in the marshes that is becoming very abundant
and is possibly becoming o pest. It grows more than six feet high
and there is & possibility that it could be crowding out more desir-
able species. The waterfowl and water have now xnocked most of it
down in the principal feeding areas but there is still the possibi-
1ity of this plant crowding out the more desirable species; so it
should be watched closely in the next few years and if it does be-
come & pest a control program will have to be initiated.

There has been good usage of the east marsh by the waterfowl
this winter and if they do as they usually do they will start using
the north marsh extensively after January lst. They are using the
north marsh some now but not as much as they will after the end of
the year. They used it good during January and February.

The refuge cultivated crops produced a good supply of supplemen-
tal food this summer. The corn was not quite as good as the extra
good crop of one year ago but it was relatively good. The wheat and
ryegrass browse got a better start this year than it did one year ago
and it was in ideal feeding condition when the waterfowl arrived and
started using it. The ryegrass was overseeded with the buckwheat
this year for the first time in several years, and it has been a good
suppvlement to the wheat, The buckwheat produced good but the deer
got most of it before the waterfowl errived.



II. WILDLIFE

A. Migsratory Birds - Geese

The Canada goose population at the beginning of this year were
at a record high level of 10,750. In two weeks the waterfowl hunting
season ended and the refuge goose population decreased down to 1,500
by the end of January. They Jjust spread out to adjacent areas mostly
on Curles Neck marsh and more or less stayed there because nobody {
chased them out. They completely denuded the refuge wheat browse
during the hunting season and as they became hungry for corn, during
real bad weather, they would come back to the refuge. In early March
we had over 6,000 but they started leaving the area shortly after that,
when the weather turned unseasonably warm and most of them were gone
back north by the end of March. There were 225 blue geese present
during last year. This was near twice the normal number for this
refuge.

The main goose mlgration into the area started about a week ear=-
lier this fall than it usually does and by the second full week in
October there were 3,000 using the refuge. The first goose this fall
was 70 sighted on the refuge on September 23rd. This was about
normal. After the hunting season opened the geese remained almost
exclusively on the refuge and the hunters on adjacent lands complain-
ed. The hunters said that they had never seen the geese spend so
little time off the refuge. Hunters from as far awey as fifteen miles
down the river at Brandon Plantation compleined about the lack of
geese in their hunting areas. After the end of the year the hunting
improved a little,

The high goose population this year has been slightly less than
last year; and they have spent a great deal more time on the browse
crops than they usually do. The geese usually just stey on the crop=-
lands a 1little while in the mornings and afternoons, but this year
they have been spending the entire dey on the better than average
wheet browse. They do spend some time on the marshes and open river
waters, but not as much as usual. The snow and blue geese have been
below last year in numbers,

Ducks

Last years duck population was slightly lower than previous years
and like the geese they left the refuge when the hunting season ended
on edjacent lands. Their numbers decreased some each week and never
increased again after they once got low; and by April most of them
were gone.

The duck popﬁlation hzs been a little higher this year than last.
This incresse is attributed to an increase of 700 mallards and 550
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black ducks over last year. The ducks have also been a very elusive
hunting terget; and most hunters on the adjacent arezs have complaein-
od bitterly about it being the poorest hunting season ever. There is
usually an increase in refuge ducks that coincides with the opening
of the wzterfowl hunting; and there is a corresponding decrezse in
ducks in the adjacent swamps and marshes but we are not so sure that
2ll of the ducks that leave the adjacent arezs come to the refuge.
This might be true with mellards, blecks and woodies, but we don't
usually have a great increzse in pintails and that is one of the
mein ducks in the hunter'!s bags in this area.

Most farm operators in this area report large numbers of ducks
feeding in their fields after dark every night. The ducks can be
seen leaving the refuge every night about & helf hour after sunset,
heading toward the cut over corn and silage fields on adjacent farms,

Included in this report are charts showing ducks and goose use
days and peak populations for several winter periods prior to this
year. Some pertinent conclusions cen be drawn from these charts.

Doves

There was & relatively high population of 500 doves using the
refuge at the beginning of 1967 but by the end of February, before we
got a chance to band, most of them were gone. We made a stab at
banding but only got thirty at that time. The dove population has
remained very much below normel throuchout 1967. It remained well
below 200 until September when it got to near 300 for a short time.
There was & smell nesting population and they did produce approximat—
ely fifty birds. This is unusually good under the circumstances.
There were times during the year when the population was less than
fifty. In 1966 doves were down 50% from previous years and they were
lower in 1967.

Other Migratory Birds

Other migratory bird numbers are at relatively normel levels.
Common snipe &re common in the refuge marshes during the winter months.
Great blue heron -can be seen on the refuge every day of the year,
Little blue and little green herons and American egrets &re common
until cold weather arrivea. An occasional snowy and cattle egret is
seen in the general area during the warm months. Killdeer are common
all year and 5C or more can often be seen in the refuge fields.

A woodcock has been seen on the refuge twice this winter. This
is the first official record in severzl years.



B. Upland Game Birds - Bob=white quail

The normal population of about forty quail are present on the
refuce, We have & relatively small amount of quail hablitat; so even
if we have & good production year the numbers are soon reduced down
to the refuge carrying capacity. There are at least three coveys on
the refuge.

Turkey

There zre at least fifteen turkeys using the refuge but it is
doubtful if they spend the entire year on the refuge. However, there
are some present at 21l times and they are very seldom seen crossing
the river. Only one young was observed during this year. The turkeys
have not been observed quite as much this year as last, but when we
did see them we saw more at a time than in previous years. They are
seen frequently during the winter sezson when we are traveling up the
creeks in boats svery dey. There is still a high ratio of three
gobblers to each hen; so it is understandable why we don't have a
high production. The two foxes we have are very efficient as preda~
tors so we will probebly never have & real good production.

Ring-necked Pheasants

None heve been seen since early spring. All we ever have are
some escapees from Curles Neck Farm where they raise them in pens
every year. It is doubtful if the foxes will ever let them get estab-
lished on the refuge.

C. Big Geame Animals

White~tailed deer are the only big geme animels on Presquile Ref-
uge. At the beginning of 1967 there was estimated to be over 200 on
the refugse. A lot of these ceame in from across the river during the
hunting season. Then after the hunting season closed a lot of them
left. Then the numbers increased egain during fawning season; so the
average wes about 200 deer throughout the year. Then we had the bow
season on them and the numbers were reduced. Then our seaeon ended
and the season opened outside the refuge and the numbers increased
egain, The population now stands at about 100 deer.

They were overabundent this year as in past years; and mede the
largest contribution of all the resident geme to the complete destruc-
tion of the buckwheat crop, and the destruction of 25 percent of the
corn crop. It is believed that the refuge hunt contributed some to
the hunting success off the refuge. Most arezs adjacent to the
refuce reported more success this year than last. During our hunt it
wes not unusual to see more than a dozen deer swimming away from the
refuge.
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Even though only 39 deer were bagged we believe the refuge herd
was at least cut down to half. There were a lot of deer shot that
eventually died and were never found; and there were & lot of them
thet left the refuge and provided some hunting pleasure for our good
neighbors. Hopefully there are some that just decided they liked it
better on the outside. As many as 26 deer were seen in a group with-
in two weeks &fter the hunt was over; so we don't feel like we over-
harvested them, and we will probably make the hunt a little longer next
year,

D. Fur Animals, Predators, itodents and Other Memmals

The small mammals on the refuge include raccoon, opossum, ground
hog, striped skunk, cottontail ravbit, red fox, grey squirrel, muskrat
and beaver. There are very likely some wezsel and mink and an occas-

ional otter but no sightings have ever been verified by refuge person-
nel., .

The raccoon population is at a moderzte level now. They were be-
lieved to be on the increase last year but there has not been any ap-
parent increase in activity around the duck traps. However, there has
been more young than old raccoons seen this year; so there may have
been an increase even though the activity around the duck traps don't
verify it. The raccoons do some damege to the corn crop, but no'near
as much as the deer.

There zppears to have been a small increase in the muskrat numbers,
It is still at a relatively low population level. There are more rats
in the swamp than the marshes. They are seen quite a bit more feeding
on the bait in the duck traps. However, the marsh rats are not at a
real low level,

Grey squirrels have increased some since last year, but they are
not a2t a high population level. They too are seen frequently feeding
on the standing corn and in the duck traps, but they don't do any ap-
preciable damage. However, one found his way into the attic of the
shop and set up housekeeping, and was becoming a pet until he started
gnawing on the wires and causing shorts. We had to evict him and
close his entrance hole.

There are some opossums on the refuge but not many and they are
seldom seen,

The striped skunks are at a low level and they are seldom seen.

The cotton tail rabbit is at a very low level and is seldom seen.
There was a time several years ago when it was not unusual to see doz~-
ens but now it is very seldom you see one., This has been the case for
several years now; so it is assumed that the one family of foxes
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on the refuge do a pretty good job of keeping the rabbit population
down.

Ground hogs are also at a low population. We have a control
program. All control of the last two years has been accomplished with
small bore rifles by refuge personnel.

There is one family of red foxes on the refuge. They have a
litter of young every yesr in a ground hog hole in the north end of
field 3. They usually have three or four young. The young apparently
leave the refuge as soon as they get large enough to tske czre of them-
selves., The adult female possibly spends most of the year off the
refuge also. During the fall and winter seasons the adult male is the
only one observed and he is a real big one. He mekes tracks neer as
large as a hound mekes. He is seen and heard frequently in the head-
quarters area.

There are beaver that use the refuge but new signs are only
occagionally seen. They live in a lazke across the river and do not
spend a lot of time on the refuse. The lake is just north of Shirley
Plantation and empties into the river just across the river from Little
Creek.

It is very likely that there are mink and weasel on the refuge
and an occasional otter but no sightings heve been made by refuge per-
sonnel, These animals are all caught by trappers of the area.

Predators in general are a2t a moderately high population level.
o single species is at & high level, but the combination of all spe-~
cies makes a high concentration. This is verified by the low popula-
tion of rebbits that has remained low for so many years - and the in-
ebility of the quail population to build up even though there is more
than enough food available. *ing-necked pheasants would probably be-
come established if there were not so many predators.

E. Hawks, Eazles, Owls. Crows, etc,

All hawks native to the area use the refuge. Red-tailed are very
common all year; end they get some ducks out of the banding traps.
They are the worst pest we have when we are banding. They also rob
the dove traps every time they get a chance. This has been a normal
year for red-tailed hawks, There has not been a marsh hawk using the
refuge this winter. There is usually one.

We have had three eagles occasionally using the refuge this win-
ter. There were six in the two previous years and more in years be-
fore. One of the three is a young that has not yet got his white
parts. He is here all year. The other two are adults that appear to
be a pair. They are always seen near each other and sometimes sitting
in the same tree. It is hoped that they will nest in the area. We
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are keeping our eyes open. The eagles are not often seen on the re-
fuge but they stay in the genersal area.

The barred owl is the most common on the refuge. There are two
pairs seen every dey when we are boating in the refuge creeks at dusk.
There is supposed to be a pair of great horned owls on the refuge dut
they have not been seen in several years. A barn owl was seen on the
refuge in September,

There are over one hundred crows that use the refuge regularly.
Both fish and American crows meke up this population. They pull up
some corn when it first starts coming up and stezl a lot of fruit and
nuts from the trees in headquarters area. If they were to become any
more numerous we would have to figure out a2 control procedure for
them to protect the corn crop. There are no known roosts or nesting
areas on the refuge.

There are some flocks of blackbirds that use the refuge and feed
on the corn crop, but they are not yet numerous enough to require
control,

Other Birds

No unusual sightings have been made during the year.
Fisgh

The refuge does not have any water suitable for fishing in. The
river around the refuge is Proclamation Water and it 1s extremely
poluted. There are plenty of catfish and carp at all seasons and
stripped bass during certein time= of the year, but the polution in
the water mekes them inedible, They taste like oil. There ama
couple of commercial fishermen that catch and ship the catfish north
and get a pretty good price for them. We don't keep any records of
how may people fish or how much they catch.

HS Reptiles

The refuge reptile population has remained relatively high
throughout the year. This is probably one of the controlling factors
on the wood duck production. There is a high number of large water
snakes and some large cotton-mouth moccesins in the refuge swamp
creeks. There is also a very high population of yellow bellied and
snapping turtles, These two could cause & large mortality in wood
ducks. Our one turtle trapping permitte did not do good. He develop-
ed sickness in his family just after he purchased his permit and did
not start trapping until too lete in the season.



I, Disease

None evident.

I1I, REFUGE DEVELOPMENT AND MAINTENANCE

Ao Physical Development

Farming activities and baending operations account for a major
portion of our time. Maintenance and rehabilitation work on farming
equipment, buildings, deer fence, roads and trails and the ferry
system is carried out as time permits.

Major maintenance activities were as follows:

1. We built a large duck trap in Deep Creek last January. We built
it for a drive trap but didn't have any luck with it so we put a funnel
in and haeve done fairly good this year.

2 We have spent & lot of time this year in Deep Creek getting the
trees and stumps out of the water and cutting overhanging trees.
This is an annual job but we have worked more at it thls year than
normal; so we can use the creek for banding, census and law enforce-

ment without ruining our new boat and motor. The ice storm last
February caused a lot of trees to fall in this creek.

3. Cleaned mud out of ferry slips four times,
4, Painted all white wood trim on all buildings and some of the bed
looking places on the cement buildings. Also painted the yellow trim

on the ferry.

5e Made repairs to deer fence and locked the deer out while the corn
came up.

6. Replaced 12"x12"x27' ocek beam over the ferry ramp with metal I-
Bean,

7e Replaced the ferry cable twice.

8. Installed a mercury vapor light with photo electric cell at
ferry landing on meinland,

9. Erected twenty-five wood duck nesting boxes in swamp and marsh.
10. Persuaded the phone company to bury the phone lines on the refuge.

1l. Buried all electric lines in headquarters area and got a surplus
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25 KVA transformer from the scrap yard at Fort lLee and put it up in
place of the 75 KVA transformer we hed been using. We also put in
a donble throw switch so we can hook the emergency generator in in
case of o power failure. This work has improved the efficiency of
the electricity in headquarters area; and the bimonthly bills heve
been & little less since we completed the work.

12, One cluster of piling that the ferry bumps ageinst to keep it
from going aground was knocked down by persons unknown so we had to
have it replaced at a cost of $555.00. The incident was reported to
the ¥F.B.I. .

13. Replaced the walking surface on the walk down to the boathouse
with creosoted lumber. The old lumber on the walk was slick and
rotten and was a safety hazard. Also made some modifications to
boat house so we could get the new boat in,

14, The refuge entrance road on the mainland has been scraped and
graded twice and several loasds of gravel have been put on the bad
spots.

15. Demolished the old kitchen building that has long been an eye-~
sore and about to fall down. Also tore down the old partial seed
house foundation that was constructed several years ago, before it
was decided to put a grain storage room in the barn.

16, Put a vent and fan in over the kitchen range in quarters 1.

We have performed numerous maintenance taesks on all buildings
and structures and vehicles.

New equipment purchased this yeear.
1. A International 656 farm tractor.
2. A 15 foot Glassmester boat with 80 hp Johnson HMotor.

Supplies picked up at Fort Lee and Defense General Supply Center
property disposal yards were as follows.

21 25 KVA transformer to replace one that wes not large enough for
headquerters &rea.

24 A load of scrap pipe and tent poles to put wood duck boxes on;
and to build a waterfowl holding pen with and to put permanent stakes
on the nest predeator transect,
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3. Four tarrels of hydraulic oil,

A series of water samples was collected from the refuge well and
sent to the state testing laboratory in Richmond and some contamina-
tion was reported; so one gellon of a 5%% chlorine solution (Clorox)
was poured into the well. Another series of tests were run and no
contamination has been found., It has been six months since the well
was treated with the chlorine.

B. Plentings

1, Aguatics and Marsh Plants

None.
2. Trees and Shrubs
None.

3. Uplend Herbaceous Plants

None.

L, Cultivated Crops

Sixty eight acres of land was plowed to plant corn in, but only
fifty three acres was planted in corn. The other fifteen was planted
in buckwheat and overseeded with ryegrass., Flelds 2a and 2c contain
& total of 48 acres, and fields 5w and 5y with a total of twenty acres
were zll planted in corn except for a fifty foot strip through the
niddle of fields 2a and 2c. Also some of the south end of field Z2a.
These parts of fields 2a end 2c were planted in buckwheat overseeded
with ryegrass., The rest of the croplands was planted in wheat, All
wheat was used as browse and all but ten acres of field 8 was plowed
under when the geese left in the spring. The ten acres of field 8
was harvested for seed.

Three different varieties of corn was used but there was not a
lot of difference in the production of any of it. Pioneer 345 did &
little better than the Ken-bred Golden Acres A 20y or Funk's G-72 in
1966 but we could not get any 345 this year so we used Dekalb XI 346
and it didn't do any better than the other varieties. We are hoping
to get some 34§ this year end try another variety of Dekalb,

In spite of the long dry spells that came during the growing
season just when we needed moisture the most we probably averaged

about seventy five bushels per acre. However, the resident wildlife
got an estimated twenty five percent of this,
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The buckwheat and ryegrass came up real good and mede real good
growth but the deer got all of the buckwheat before the waterfowl
arrived. If the ryegrass had not been planted in the same strips
that much land would have been wasted. Next year we should try sow-
ing some ryegrass in the permanent pastures of fescne in an attempt
to get more use on those areas, Browse appeears to be the most desir-
able crop we have aveailable.,

Wheat planting was started on September 18th and completed in a
few days. This 1is earlier than farmers plant it but this is none too
early for the geese to get maximum use from it. It was at an ideal
height, four to six inches, when the geese arrived and started using
it. They completely denuded the wheat fields during the hunting seec~
gon and could have used more.

Ten acres of wheat was left standing in the spring when we plow-
ed for corn plenting. This wheat was harvested for seed but there was
not a real good production and we did not get as much as usual. How-
ever, we did get enough seed, about 200 bushels, to plant our own
acreage and transfer about fifty bushels to Pungo Refuge. The produc-
tion was poor because of dry weather and smut, a disease. Then too
the geese concentrated on this particular field and caused some reduc-
tion in growth.

Fertilizers were applied at the usual rate to the corn and
wheat, Six hundred pounds of 5-10-1C was applied to the corn land
before planting. Then after the corn was planted and just beginning
to come through the ground sixty vounds of nitrogen per acre was
epplied. To prevent excess growths of Jimson weed Atrazine was ap-
plied with the nitrogen at the rate of two pounds of 80% wettable
powder per acre. The fertilizer was also applied to the strips that
buckwheat waes to be planted, but the nitrogen and Atrazine was not.

Five hundred pounds of 10-10-10 was applied to the wheat when
it was planted. All of the wheat except the ten acres we harvest is
plowed under in the spring; so no more fertilizer is used on any other
than that ten acres. It is treated with about sixty pounds of nitro-
gen per acre in the spring when it first starts to grow. It also re-
ceived a light application of 5-10-10 at the same time we fertilize
the corn land,

All fertilizers are applied by commercial operators.

The permanent pastures of fescue and clover in most cases can
no longer be considered as anything other than fescue. They have not
received much attention other than mowing for severel years. This
year some Ladino clover seed were sowed in fields 3 and 7. Then 300
pounds per acre of 3=9-12 fertilizer was applied late in the growing
season., The clover seed were sowed in field 3 early in the growing
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geason and made some good growth in the lower elevations; but it did
not do any good higher up where there wasn't enough moisture for it
to compete with the fescue. The clover was sowed in field 7 late in
the growing season so there is no report on its progress. It is
hoped that the forgoing treatments will make the permanent pastures
more desirable to the waterfowl.

Soil samples have been taken on all croplands during this year.
Two samples were taken from each field that is cultivated every yesar.
The results led to the following recommendations by the County Agent.
All fields zre low in orgenic content; so a green manure program
should be initiated very soon. We have had a green manure program
for some time., It consisted of using the residue of the previous
year crop, but this has evidently not been enough. Soybeans have been
tried but the rank growth was too hard to get plowed in; so it has
been suggested that meybe a lespedeza could possibly be used. We
will decide what to use by the next growing season. Fields 5 and 8
needed at least two tons of limestone per acre to bring the pH up to
an acceptable level. We will possibly get one ton on this year and
another ton on at a later date. It was decided that most fields
could continue to produce fairly good under the present fertilizer
programs with just a few small modifications.

New aerial photographs of the refuge were aguired that show the
cultivated crops as they are really grown and measurements indicated
that our estimates of what we have been growing in each field are
not entirely accurate. A new farming plan was written up this year.
The new plan will not mean any great changes but it will mean some
changes in 1968 that will possibly make farming a little easier and
provide a few more acres for food crops and less acres of permanent
pastures.

During the coming growing season field 2 will be enlarged seven
acres at the expense of the permanent pastures, fields 1 and 3, on
both sides. Then field 2 will be divided into four fields of 26 acres
each. Field 5 has always been reported to be larger than it actually
is. The triangular field at the west end of field 5 that has formerly
been called field 5z is actually Jjust four acres. It has always been
hard to cultivate in row crops; so we have planted it in permanent
ladino clover and changed the number to field 4. A part of the land-
ing strip will be plowed and incorporated into field 5 and the field
#ill be divided into four small fields of seven acres ezch. This
will give us a total of 142 acres of croplands, 4 acres of permanent
clover and 93 acres of permanent pasture.

C. Collections and Receipts

Seed purchaéed during the year included the corn, buckwheat,
ryegrass and clover seed we planted.
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That was 1250 pounds of buckwheat
150 pounds of ladino clover
10 bushels of corn
500 pounds of ryegrass
We had two bushels of planting corn on hand at the beginning of 1967.

About 200 bushels of wheat was harvested. TFifty bushels were
transferred to Pungo Refuge and the rest was plented for browse.

At the beginning of 1967 we had 1,080 bushels of corn on hand.
This is ome of the corn that we harvested in the fall of 1966. We
have used all but about 200 bushels of this corn for bending and will
use the rest very soon.

D, Control of Vegetation

Chemical control of Jimson weed in the coran fields was by appli-
cation of two pounds of 80% Atrazine per acres. This was applied by
the commercial applicators along with the nitrogen at about the same
time corn begins to germinate. It cost $250.00 or just under $5,00
per acre, We received 98% kill on all wide leaf plants in corn
fields. This saves us the job of having to cultivate at least once,
and keeps the corn open enough so the geese won't mind going into it.
It very possibly helps toc increase production some,

Small spot infestations of morning glory in the corn fields were
treated late in the growing season with a one percent solution of 2-4D,
The treatment was 90% effective. The cost was about $10.00 or $3.00
per acre,

Spot infestations of Johnson grass were treated in about all
fields and in the fence rows. Some treatment was with Dalapon at the
rate of 5 pounds of acid equivalent per acre. In the wheat and buck-
wheat fields treatment congisted of periodically discing and spraying;
and in some ceses it was pulled up by hand. We think that meybe the
dry weather helped us get a better kill in some cases. In the corn
fields and permenent pastures and in the fence rows we could not disc
so chemical treatment was all we accomplished. The treatments cost
us a total of about $250.00 or $14.00 per acre. Control ranged from
100% in some cases where we went in and pulled it up to 50% where we
could only sprey it to 80% where we disced and sprayed it.

E. Planned Burning

None.
F, Fire

None.

W
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IV, RESOURCE MANAGEMENT
A.  Greszing
None.
3. Heying
None.
Ce Fur Harvest
None,
D, Timber Harvest
None.

E. Commercial Fishing

There are several commercial fisherman using the Proclamation
Waters of the James River around the refuge. No permits are issued
and no «MMMmE-. checks are made of their catch. However, in & casual
stop to talk with them all you see is a lot of real small catfish
that will be thrown back. The fisherman use traps and trot lines.
They ship their catch to the New York and Chicago markets., Nobody
around here would eat them.

. Qther Uses

One special use permit was issued this year for $20.00 to catch
turtles on the refuge. We advertised that we would issue two but only
one person showed interest. Soon after he got his permit he got sick-
ness in his family and could not trap any until late in the summer; so
he did not catch but 45 pounds. He zot twenty two cents per pound for
them. We think the large number of turtles in the swamp and marsh are
somewhat responsible for the low wood duck production; so we want to
get a permit issued earlier this coming year,

V. FIELD INVESTIGATION AND APPLIED RESEARCH
A, Progress Revport

The goose net was thrown one time in 1967 and resulted in 158
geese being banded. That was in mid-February. None have been band-
ed since that time, There will probebly never be a great many geese
banded here until we get permission to band them during the hunting
season. We have one good net site and once we use it the geese won't
come near again for the rest of the season.
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We started banding ducks at the close of the hunting season. By
mid February it wes all over and we had banded a total of 418 mallards,
136kb1acks, 20 pintails, 21 wood ducks, 1 widgeon and 1 ring necked
duck.

Duck banding takes a lot of effort and time. In addition to gett—
ing ready which takes a lot of labor in getting the creeks cleaned out
so the boats will run in them-we spend a lot of time after hours band-
ing. All of our duck traps are up the tidal creeks. This is where
the ducks are concentrated. When the hunting season is in progress
the creeks are literally covered with ducks; but as soon as the season
is over the ducks leave the refuge and we only have a relatively small
flock to band from. Then if there is a high population of red-tailed
hawks they will raid the traps; and once a hawk has got a duck out of
a trap the ducks will not come back to that trap for several dgys.
Another obstacle in duck trapping activities is ice. When the creeks
freeze over all of the ducks move out of the swamp and marsh; so even
if we could get to the traps we douldn't catch any ducks. We finally
had to stop banding ducks in February this year because the hawks
kept all of the few ducks we had chased away from the traps.

Dove banding has been rather discouraging this year. We banded
a total of 156, The dove populations have been low all year. Any
time during the year that we see the population building up we make
an attempt to band. We did this several times during the year, but
we don't usually catch many before we start getting nothing but re-
peats. We have a lot of trouble with the red-tailed hawks robbing
dove traps.

Nest Predator Survey

The nest predator survey was continued this year. Prior to
putting the eggs out permanent metal stakes were put out to replace
the wood ones used last year. The metal stzkes were placed &bout
ten feet off the trail where the wood stakes were on the trail last
year,

By standing on the trail and placing the eggs near the metal
stakes instead of standing at the stake and placing the eggs ten
feet away we think we have reduced the possibility of not being able
to locate the ezgs that have not been disturbed. However, we might
have in advertantly given our one very smart fanily of foxes a
pattern to follow for finding every egg. It would not be hard to
figure out thet there zre eggs near each one of those posts. We
think that this possibly happened because of the 75 dummy nests we
put out we could not find any trace of the eggs in 61, The foxes had
a den with young. Foxes hesve been known to take whole ezgs to their
den for their young. There were only eight nests undisturved. The
other six nests were probably robbed by skunks in three and raccoons
in the other three. There is the possibility that crows got some of



the eggs where there was no trace found.

Percentage wise 89% of all nests were destroyed. It was 66%in
1966. This year we won't put the eggs so close to the stakes and
maybe we cen at last establish a procedure to be annually used.

VI. PUBLIC RELATIONS

A, Recreationel Use

There are no established recreational areas on the refuge. Tours
of the croplands area are conducted to acquaint the public with refuge
objectives and allow them to see some wildlife in a natural environ-
ment. The waters around the refuge are used for boating, water skiing
and fishing but no counts are made of the use days. The river is so
muddy and poluted there are very few people that would go swimming in
it, and nobody except the hungriest can eat & fish out of it,

Refuge tours were provided for five Scout groups, one Sunday
School group and one group of Den Mothers from surrounding areas.
This was a total of 209 use days by orgenized groups. Bow hunters
for deer hunted a total of 335 hunter deys and bagged 39 deer. Bow
hunters spent 88 use days on the refuge getting familiar with the
area prior to the hunt.

B, Refuce Visitors

1
There weréerficial and unofficial visitors to the refuge in 1967,

Official visitors were as follows:

1-19~67 Mr. Don Daniel USGMA Mooching
3u2-67 Corn for
Duck Bzait
3-6e67 Mr, Fielding Tanner Harrison Lake Visit
Hatchery
6=12=67 Mr. Dick Lingman Regional Office Property
Aquisi-
tion
7=19=67 Mr. Ralph Keel Pungo Refuge Get Sur-
plus
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